Apoptosis in HepG2 cells exposed to high glucose.
Hyperglycemia which characterizes diabetes, leads to several abnormalities in the cellular pathways. We examined the toxicity of glucose in human hepatoma HepG2 cells. HepG2 cells when incubated with 50mM glucose for 72h showed altered morphology i.e. presence of detached and shrunken rounded cells. Glucose treated HepG2 cells also exhibited a significant decrease in viability. Caspase-3 activity and Annexin V staining were significantly increased in glucose treated HepG2 cells, suggesting an apoptotic mode of cell death. Glucose induced apoptosis in HepG2 cells was a consequence of increased oxidative stress as evidenced by the increased reactive oxygen species (ROS) level, lipid peroxidation, protein carbonyl and 3-nitrotyrosine adduct formation. The intracellular antioxidant glutathione was found to be increased in HepG2 cells treated with glucose, possibly to aid the cells to overcome the persistent oxidative stress elicited by glucose in HepG2 cells. N-Acetyl cysteine, a precursor of glutathione and an antioxidant was effective in reversing the morphological changes, increasing the viability, decreasing the ROS level and 4-hydroxynonenal and 3-nitrotyrosine adduct formation, thus validating the role of oxidative stress as a major mechanism for glucose induced apoptosis in HepG2 cells. These results suggest that glucose induces apoptosis in liver cells through increased oxidative stress.